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over between inorganic arsenic and organoarsenic compounds. In Lake Kahokugata, inorganic arsenic 23 was detected at concentrations ranging from 2.8 to 23 nM in all seasons, while the concentrations of 24 dimethylarsinic acid (DMA) produced by microorganisms such as phytoplankton changed seasonally 25 and showed a peak in winter. The changes in the concentrations of methylarsenic species did not corre- 26 late with the changes in phytoplankton abundance (chlorophyll a contents), suggesting that DMA-degra- 27 dation is related to this inconsistency. DMA (1 lM) added into the lake water was converted to inorganic 28 arsenic at 20°C only under anaerobic and dark conditions, while DMA degradation was diminished under 29 aerobic or light conditions. Moreover, DMA added to the lake water samples collected through four sea- 30 sons was degraded at the same rates under anaerobic and dark conditions at 20°C. However, at 30°C, 31 1 lM of DMA in the summer lake water samples was rapidly degraded in 7 and 21 d. In contrast, DMA 32 degradation was diminished in the winter lake water samples at 4°C of incubation. Presumably, DMA-33 biodegradation activities are mainly controlled by changes in the water temperature in Lake Kahokugata, 34 where the arsenic concentrations change seasonally. (Oremland and Stolz, 2003) . Among the variety of 46 arsenic species, arsenate, arsenite, and methylated arsenic com-47 pounds dominate in both fresh water and seawater environments, 48 and the conversion process mainly depends on the bioactivities of 49 microorganisms that readily metabolize the arsenic species (Orem-50 land and Stolz, 2003) . The microbial reduction of arsenate in soils 51 enhanced the release of arsenic compounds into ground water, 52 causing the arsenic contamination of drinking water (Stolz et al., 53 2006 (Francesconi and Kuehnelt, 2002) . 65 Although phytoplankton produce organoarsenic compounds in 66 aquatic environments, there was not a significant positive correla-67 tion between the in situ amounts of chlorophyll a (the biomass of 68 phytoplankton) and of organoarsenic compounds in aquatic envi-69 ronments (Hasegawa, 1996) . Sohrin et al. (1997) speculated that 70 environmental degradation of organoarsenic compounds by bacte-71 ria had led to this inconsistency. The dominant chemical forms in a 72 number of lakes and estuaries have been reported to change sea-73 sonally by the degradation and production of organoarsenic com-74 pounds (Anderson and Bruland, 1991) . Considering the seasonal 75 dynamics and the distribution of arsenic compounds in aquatic 76 environments, the DMA-degradation process is worthy of study. 77 A few reports described that environmental bacteria in marine 78 sediments (Sanders, 1979) , seawater (Kaise et al., 1985) , and 79 associated consorcia with marine animals, such as crabs 80 (Khokiattiwong et al., 2001) and mussels (Jenkins et al., 2003) , 81 could degrade the organoarsenic compounds amended. Bacterial 82 isolates from activated sludge (Quinn and McMullan, 1995) to 860 nM of inorganic arsenic for short incubation times ranging 290 from 7 d to 21 d (Fig. 5a ). In contrast, DMA degradation was not ob-291 served in the winter lake water samples, which was incubated at 292 4°C (Fig. 5b) . At 20°C, DMA spiked into the same water samples 293 of summer and winter was completely degraded in 21 or 35 d 294 ( Fig. 4b and d) . These results mean that DMA degradation was acti- to determine the concentration of DMA in aquatic environments. 323 The water samples from Lake Kahokugata spiked with DMA were Table 1 Concentrations of arsenic compounds, such as inorganic arsenic, MMA and DMA, in the lake water of Lake Kahokugata, which were treated for removing microbial activities and spiked with DMA at final concentrations of 938 ± 63 nM. The lake water samples were incubated under the anaerobic and dark condition for 56 d. Each experiment was performed in triplicate. a Lake water was autoclaved at 120°C for 20 min. b Antibiotics mixture was added to lake water at a each final concentration of 10 mg L À1 . c NaN 3 was added to lake water at a final concentration of 10 mg L À1 .
d Lake water was filtrated with 0.02 lm polycarbonatefilter. Furthermore, in the lake water that was collected in the sum-402 mer and incubated at 30°C, 1 lM of DMA was rapidly degraded 403 at incubation times ranging from 7 to 21 d (Fig. 5a ). When the lake 404 winter water samples were incubated at 4°C, DMA degradation 405 was negligible (Fig. 5b) . The water temperature in aquatic environ- 406 ments was reported to influence the dynamics of bacterial commu-407 nities and the levels of metabolic activities by microorganisms 408 (Simon et al., 1999; Pomeroy and Wiebe, 2000) . In Lake Kahokug-409 ata, the water temperature was below 10°C in fall and winter, 410 while it increased to over 30°C from spring to summer (Fig. 1b) . 411 Although the potential rates of DMA degradation under incubation 412 at 20°C maintained similar levels in all seasons (Fig. 4) 
